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Capillariasis of the anal sacs of raccoons (Procyon lotor) and a possible association with anal-sac impaction
Amir N. Hamir
Inflammation of anal sacs is a common condition in dogs and may be manifested as impaction, sacculitis, or abscesses. 12 Blockage of the ducts or the orifices of the sacs may result in either unilateral or bilateral distention with exudate or purulent material. It may also predispose the sacs to secondary bacterial infection. 7, 12 In raccoons (Procyon lotor), infection or impaction of the anal sac has not been reported. This article documents infection of anal sacs by Capillarialike nematodes in 11 raccoons. Also described is a case of unilateral anal-sac impaction and bilateral inflammation, presumably caused by Capillaria sp. in 1 of the raccoons. This appears to be the first report of Capillaria sp. in anal sacs of domestic or wild animals.
An adult male raccoon was obtained as part of a study to investigate the prevalence of neuronal vacuolations in raccoons. 5 The raccoon was found dead on a highway in Corvallis, Oregon. Examination of the carcass revealed extensive acute trauma to the head and thorax. A 2.5-cm round swelling was seen lateral to the anus. The skin over the swelling appeared normal and was freely movable. Dissection of tissues around the swelling revealed a distended (round, 1.75 cm in diameter) anal sac. The other anal sac was 0.5 cm in diameter and was considered normal. On cut section, the enlarged sac contained a large quantity of viscous yellow fluid. A smaller quantity of similar but less viscous fluid was seen in the opposite anal sac. Representative samples of all major organs, including the whole brain and both anal sacs, were fixed in 10% buffered formalin for histopathology.
Only the relevant microscopic findings associated with the anal sacs are documented here. The grossly distended sac contained a background of eosinophilic granular material and some degenerate cellular debris in its lumen (Figs. 1, 2). Within this material, there were many cross sections of slender nematodes and ova (Fig. 2) . The ova were found both free and within the nematodes. The nematodes had coelomyarian musculature and the ova were barrel-shaped, unembryonated, and bioperculated ( Fig. 3) . The nematode and the ova were identified as Capillaria sp. 3 The stratified squamous epithelial lining of the anal sac was diffusely hyperplastic and had many narrow tunnels in which cross sections of Capillaria sp., ova, or both were present (Figs. 2, 4 ). There were no inflammatory cells present around the nematodes or around their ova. However, in the lamina propria there was extensive diffuse cellular infiltration, predominantly of plasma cells with fewer numbers of eosinophils and macrophages ( Fig. 4 ). Similar but milder lesions and fewer cross sections of the nematodes were seen in the opposite anal sac.
Because capillariasis of the anal sacs of raccoons has not previously been reported, 10 adult raccoons (6 male and 4 female) were obtained within a 25-mile radius of Corvallis, Oregon. They were euthanized and necropsied. None of the raccoons had gross distention of the anal sacs, indicating that none had impacted anal sacs. However, when examined microscopically, all revealed bilateral infection of the anal sacs by Capillaria sp. The infection in individual raccoons varied from mild to moderate and was accompanied by extensive, diffuse, chronic inflammation as described above. In some of the raccoons, the inflammation was characterized by large numbers of eosinophils in the submucosa.
In raccoons, the anal sacs are paired structures located in subcutaneous tissue on either side of the anus. They are lined by stratified squamous epithelium and normally contain a small amount of grayish white secretion. The sacs vary in size, and in mature adults they are 6-8 mm in diameter. Each sac is connected to the anus via a small duct that has an opening at the ventrolateral aspects of the anus at the mucocutaneous junction (A. N. Hamir, unpublished data).
Inflammation and subsequent distention of the anal sacs is commonly seen in dogs. 7, 12 The pathogenesis of the condition is believed to be occlusion of the ducts' orifice, followed by accumulation of the secretion, and finally predis- position to secondary bacterial infection. 7 Because neither impaction nor inflammation of anal sacs has been reported previously in raccoons, the pathogenesis in those animals is not known. In this case, the pathogenesis of anal-sac distention may be different from that described in dogs. It is suspected that in the raccoon there is initial infection of the anal-sac epithelium by the Capillaria sp. This infection results in severe and diffuse chronic inflammation; accumulation of cellular debris, nematodes, and their ova within the lumen of the sac, and blockage of the duct by this material. Also, secondary (or even primary) infection by bacteria may contribute to the pathogenesis of anal-sac impaction in this species. In the described case, bacteriology was not done.
Although more than 300 species of Capillariae have been documented in various species of vertebrates, 1 there is no report of Capillaria sp. in anal sacs of domestic animals or raccoons. In 1982, an attempt was made to classify some members of this genus under Eucoleus; 8 however, subsequent publications appear to prefer the former genus name. 4, 6, 10, 11 The parasite is a nematode in the family Trichuridae, which produces distinct bioperculated, barrelshaped, unembryonated ova that are easy to recognize in histopathologic tissue sections. In raccoons (Procyon lotor), 3 species, C. procyonis and C. putori in the alimentary tract and C. plica, in the urinary tract have been documented. 2 Also, 1 case of a Capillaria sp. in the tracheal mucosa of a raccoon has been recently published. 4 The authors of that report speculated that the nematode in the trachea was either a known member of the genus in an aberrant location or perhaps a new, as-yet-undescribed species of Capillaria. 4 Capillaria aerophila, which is found commonly in the respiratory tract of many carnivores, 1 has not been reported in raccoons.
Capillaria sp. have frequently been described in epithelia of the alimentary tract of raccoons. 6, 9, 10 A recent histopathological survey of Capillaria sp. in alimentary and urinary epithelia of raccoons has revealed a variable prevalence, from a low of 24% in South Carolina to a high of 71% in parts of Pennsylvania. 6 The life cycle of Capillaria in raccoons is unknown; therefore, it is difficult to explain this geographic difference. The authors of the survey did not examine the animals' anal sacs.
It appears that capillariasis of raccoons' anal sacs is common in Oregon, and the sacs get impacted only in isolated cases. This finding may also be true for raccoons in other parts of North America. Further investigations are required to elucidate the extent of infection by Capillaria sp. in the anal sacs of raccoons and to positively identify the species of the nematode.
A 6-month-old pig was presented for slaughter at a federally inspected slaughter plant in Hawaii. This animal was part of a lot that was assembled in California, shipped to Hawaii, and gradually slaughtered over a week's time. Coughing and dyspnea increased during this week. At slaughter, there were firm, red to gray areas of consolidation in the cranioventral portions of both lungs that produced a mottled lobular pattern. Only the cranioventral portions of caudal lobes were affected. There were numerous 1-5-mm, reddish brown, circular foci unevenly distributed throughout the liver.
Formalin-fixed lung and liver were submitted to the pathology section of the Eastern Laboratory, Athens, Georgia. Tissues were routinely processed, embedded in paraffin, sectioned at 4 m and stained either with hematoxylin and eosin (HE) stain, Lillie-Twort gram stain, or Warthin-Starry (WS) stain.
Light microscopic examination of the liver revealed mul-
